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© Image processing method and system for radiological diagnostics. 



© A digital mask image is obtained by emitting 
radiation onto a subject before a contrast medium is 
injected in a blood vessel, and digital mask image 
data corresponding to the mask image is stored in a 
first image memory (24). A digital contrast image is 
obtained by emitting radiation to the subject after the 
contrast medium is injected in the blood vessel, and 
contrast image data corresponding to the contrast 
image is stored in a second image memory (26). 
The mask image data is read out from the first 
image memory (24) and the contrast image data is 
read out from the second image memory (26). Then, 
the mask image data is subtracted from the contrast 

3 image data by a subtraction circuit (28), thus obtain- 
ing angiographical image data. Edges of the blood 
vessel are detected from the angiographical image 

ESdata by an edge detecting circuit (30). Edge image 
data corresponding to the detected edges is added 

tjjto the fluoroscopic image data by a summing circuit 

J^(34), thus obtaining a road map image including a 
contour of the blood vessel and the fluoroscopic 

® image. The road map image is displayed on a TV 

Q. monitor (38). 
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Image processing method and system for radiological diagnostics 



The present invention relates generally to an 
image processing method and system for an X-ray 
apparatus for diagnosis of a circulatory organ, and 
more specifically to an image processing method 
and system for obtaining a road map as assisting 
means for guiding, in particular, a catheter to a 
target region in a subject. 

The road map image can be produced through 
the following image processing. 

An operator inserts and advances a catheter to 
a target region in a blood vessel of a subject. While 
watching a fluoroscopic image displayed on a TV 
monitor, the operator advances the catheter into 
the blood vessel. In prior art, however, the blood 
vessel is not shown on the fluoroscopic image. 
Thus, it is difficult for the operator to decide in 
which direction the catheter should advance. To 
solve this problem, a contrast medium is often 
injected into the blood vessel from an end portion 
of the catheter, thus confirming the advancement of 
of the catheter in the blood vessel. 

Under the circumstances, a road map method 
is employed as an assisting method. In the road 
map method, an image of the blood vessel is 
superposed on the fluoroscopic image. More spe- 
cifically, the contrast medium is injected into the 
blood vessel to obtain an image of the blood vessel 
through which the catheter will advance. Then, a 
mask image obtained before the contrast medium 
is injected is subtracted from a resulting contrast 
image. In a resulting subtraction image, a back- 
ground (skeleton and/or muscle) is erased, and 
only an image of the blood vessel is displayed. 
Further, the image of the blood vessel is added to 
the fluoroscopic image. Namely, the image of the 
blood vessel and the fluoroscopic image are super- 
posed on each other, thereby obtaining a road map 
image in which the blood vessel is shown on the 
fluoroscopic image. Consequently, the catheter can 
be easily advanced in a desired direction by refer- 
ring to the road map image, and therefore the 
catheter can be easily operated. 

The conventional road mapping, however, has 
the following problem. 

Since the image of blood vessel is superposed 
on the fluoroscopic image, that portion of the 
fluoroscopic image which corresponds to the blood 
vessel is not clearly seen. In particular, the direc- 
tion of the tip portion of the catheter is very impor- 
tant when the catheter is operated in a branched 
region of the blood vessel. Thus, it is necessary 
that the image of the blood vessel be seen clearly. 
However, the image of the blood vessel, which is 
overlapped with the fluoroscopic image, becomes 
difficult to see. 



The object of the present invention is to pro- 
vide an image processing method and system, 
whereby a road map image for facilitating observa- 
tion of a catheter inserted into the blood vessel can 
5 be obtained, and the operator's work load can be 
reduced. 

According to one aspect of the present inven- 
tion, there is provided an image processing system 
for radiological diagnostics, with use of a mask 

w image obtained by emitting radiation to a subject 
before a contrast medium is injected in a blood 
vessel, and a contrast image obtained by emitting 
radiation to the subject after the contrast medium is 
injected in the blood vessel, said system compris- 

75 ing: an image data output circuit for converting the 
mask image and the contrast image to mask image 
data and contrast image data, respectively; a sub- 
traction circuit, connected to said image data out- 
put circuit, for subjecting the mask image data and 

20 the contrast image data to a subtraction operation, 
thus obtaining subtraction image data correspond- 
ing to the blood vessel; an edge detection circuit, 
connected to said subtraction circuit, for detecting 
edge image data corresponding to edges of the 

25 blood vessel, on the basis of the subtraction image 
data output from the subtraction circuit; and a sum- 
ming circuit, connected to the image data output 
circuit and the edge detection circuit, for summing 
the fluoroscopic image data and the edge image 

30 data, thus forming road map image data corre- 
sponding to a road map image including a contour 
of the blood vessel and the fluoroscopic image. 

According to another aspect of the invention, 
there is provided an image processing system for 

35 radiological diagnostics, with use of a mask image 
obtained by emitting radiation to a subject before a 
contrast medium is injected in a blood vessel, and 
a contrast image obtained by emitting radiation to 
the subject after the contrast medium is injected in 

40 the blood vessel, said system comprising: an im- 
age data output circuit for converting the mask 
image and the contrast image to mask image data 
and contrast image data, respectively; a first mem- 
ory circuit, connected to said image data output 

45 circuit, for storing the mask image data; a second 
memory circuit, connected to said image data out- 
put circuit, for storing the contrast image data; a 
subtraction circuit, connected to said first and sec- 
ond memory circuits, for subjecting the mask im- 

50 age data and the contrast image data read out from 
the first and second memory circuits to a subtrac- 
tion operation, thus obtaining subtraction image 
data corresponding to the blood vessel; an edge 
detection circuit, connected to said subtraction cir- 
cuit, for detecting edge image data corresponding 
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to edges of the blood vessel, on the basis of the 
subtraction image data output from the subtraction 
circuit; an emphasizing circuit, connected to the 
edge detection circuit, for emphasizing the edge 
image data, thus outputting emphasis edge image 5 
data; and a summing circuit, connected to the 
image data output circuit and the emphasizing cir- 
cuit, for summing the fluoroscopic image data and 
the edge image data, thus forming road map image 
data corresponding to a road map image including w 
a contour of the blood vessel and the fluoroscopic 
image. 

According to still another aspect of the inven- 
tion, there is provided an image processing method 
for radiological diagnostics, with use of a mask is 
image obtained by emitting radiation to a subject 
before a contrast medium is injected in a blood 
vessel, and a .contrast image obtained by emitting 
radiation to the subject after the contrast medium is 
injected in the blood vessel, said method compris- 20 
ing: a first step of converting the mask image and 
the contrast image to mask image data and con- 
trast image data, respectively; a second step of 
subjecting the mask image data and the contrast 
image data to a subtraction operation, thus obtain- 25 
ing subtraction image data corresponding to the 
blood vessel; a third step of detecting edge image 
data corresponding to edges of the blood vessel, 
on the basis of the subtraction image data; and a 
fourth step of summing the fluoroscopic image data 30 
and the edge image data, thus forming road map 
image data corresponding to a road map image 
including a contour of the blood vessel and the 
fluoroscopic image. 

According to the above systems and method, 3s 
only edges of the blood vessel can be detected by 
the edge detecting circuit, on the basis of the 
angiographical image obtained through the subtrac- 
tion operation. Thus, only an edge image (contour 
image) of the blood vessel, wherein an image of 40 
the inside of the blood vessel has been deleted, 
can be obtained. When the edge image and the 
fluoroscopic image are superposed on each other, 
the fluoroscopic image and the catheter are dis- 
played in the inside region of the blood vessel. 45 
Therefore, the fluoroscopic image and the catheter 
in the inside region of the blood vessel become 
easily recognizable, and the operator can easily 
operate the catheter. Consequently, the operator's 
work load can be reduced. 50 

This invention can be more fully understood 
from the following detailed description when taken 
in conjunction with the accompanying drawings, in 
which: 

Fig. 1 is a block diagram of an image pro- 55 
cessing system for radiological diagnostics accord- 
ing to one embodiment of the present invention; 

Figs. 2A to 2H illustrate a Sobel filter in 



detail; 

Fig. 3 shows a road map image obtained by 
the Sobel filter; 

Fig. 4 is a block diagram of an image pro- 
cessing system for radiological diagnostics accord- 
ing to another embodiment of the invention; 

Figs. 5A to 5C are graphs showing char- 
acteristics of a window circuit; 

Figs. 6A and 6B show a road map image 
obtained by the window circuit and the Sobel filter; 

Fig. 7 is a flowchart for explaining an image 
processing method for radiological diagnostics ac- 
cording to the present invention; and 

Fig. 8 is a flowchart for explaining a modi- 
fication of the method shown in Fig. 7. 

Fig. 1 is a block diagram of an image process- 
ing system for radiological diagnostics according to 
one embodiment of the present invention. In Fig. 1 , 
an X-ray tube, which is typical as radiation generat- 
ing means, irradiates X rays onto a subject 12. An 
image intensifier 14, serving as a detector, detects 
the X rays transmitted through the subject 12, and 
converts the X rays to an optica) image. A TV 
camera 18 converts the optical image supplied 
from the image intensifier 14 to a TV image signal 
through an optical system 16 such as a lens. 

An image processing apparatus 20 processes 
the TV image signal input from the TV camera 18. 
An structure of the image processing apparatus 20 
will now be described. 

An analog/digital converter (A/D converter) 22 
is connected to the TV camera 18 and converts the 
analog TV image signal to a digital TV image 
signal. An output terminal of the A/D converter 22 
is connected to first and second image memories 
24 and 26. The first memory 24 stores digital mask 
image data obtained from the A/D converter 22 in 
the state wherein a contrast medium is not injected 
into the subject 12. The second image memory 26 
stores digital contrast image data obtained from the 
A/D converter 22 in the state wherein the contrast 
medium is injected into the subject 12. Readout 
terminals of the first and second image memories 
24 and 26 are connected to a subtracter 28. The 
subtracter 28 subtracts the mask image data input 
from the first image memory 24 from the contrast 
image data input from the second image memory 
26, thereby outputting subtraction image data, i.e., 
angiographical data. 

An output terminal of the subtracter 28 is con- 
nected to an edge detector 30. The edge detector 
30 detects only that portion of the angiographical 
data input from the subtracter 28, which corre- 
sponds to an edge of a blood vessel. Also, the 
edge detector 30 subjects the angiographical data 
to a digital differential arithmetic operation in units 
of a pixel group. For example, a conventionally 
known Sobel filter is used as the edge detector 30. 
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The Sobel filter processes data of a static angiog- 
raphical image. 

The Sobel filter will now be described with 
reference to Fig. 2. The Sobel filter is a digital filter 
consisting of, for example, 3x3 templates. More 
specifically, a pixel value of each pixel group of the 
angiographical image is subjected to a Y-directional 
differential and an X-directional differential by using 
the 3 x 3 templates. Thus, the obtained image is 
expressed by absolute values. 

Fig. 2A shows an example of an image to be 
subjected to the edge detection by the Sobel filter. 
A region of the image to be detected is indicated 
by a cross-shaped hatched portion, and this region 
has an pixel value of, e.g., T. In this case, a pixel 
value of the background is "0". When the image is 
subjected to the Y-directional differential, as shown 
in Fig. 2B, a 3 x 3 Sobel filter shown in Fig. 2C is 
employed. On the other hand, when the image is 
subjected to the X-directional differential, as shown 
in Rg. 2E, a 3 x 3 Sobel filter shown in Fig. 2F is 
employed. 

An output terminal of the edge detector 30 is 
connected to a third image memory 32. The third 
image memory 32 stores edge image data input 
from the edge detector 30. A readout terminal of 
the third image memory 32 is connected to a 
summer 34, and also the output terminal of A/D 
converter 22 is connected to the summer 34. The 
summer 34 sums the edge image data input from 
the third image memory 32 and the fluoroscopic 
image data input from the A/D converter 22, there- 
by outputting sum data. In other words, the sum- 
mer 34 forms a road map image in which the edge 
image and the fluoroscopic image are superposed 
on each other. An output terminal of the summer 
34 is connected to a D/A converter 36. The D/A 
converter 36 converts digital road map image data 
to analog road map image data. An output terminal 
of the D/A converter 36 is connected to a TV 
monitor 38. The TV monitor 38 displays the analog 
road map image data as a road map image. 

An operation of the above embodiment will now 
be described. 

X rays irradiated from the X-ray tube 10 is 
transmitted through the subject 12. The transmitted 
X rays are converted to an optical image by the 
image intensifier 14. The optical image is con- 
verted to a TV image signal by the TV camera 18. 
The TV image signal is input to the image process- 
ing apparatus. In the image processing apparatus, 
the TV image signal is first converted to digital 
mask image data by the A/D converter 22. 

Image data, which corresponds to a mask im- 
age obtained before a contrast medium is injected 
into the blood vessel of the subject 12, is stored in 
the first image memory 24. On the other hand, 
image data, which corresponds to a contrast image 



obtained after the contrast medium is injected into 
the blood vessel of the subject 12, is stored in the 
second image memory 26. The mask image data 
read out from the first image memory 24 and the 

s contrast image data read out from the second 
image memory 26 are input to the subtracter 28. 
The subtracter 28 then outputs subtraction image 
data. In other words, the subtracter 28 outputs a 
subtraction image in which the mask image is 

w subtracted from the contrast image, that is, image 
data corresponding to an angiographical image of 
only that portion of the blood vessel in which the 
contrast medium has been injected. Then, the edge 
detector 30 detects the edge of the blood vessel 

75 by using the Sobel filter shown in Figs. 2A to 
Angiographical image data shown in Fig. 2A is 
subjected to Y-directional differential by using the 
Sobel filter shown in Fig. 2C. Namely, pixel values 
(e.g., "1 W , "0"), as shown in Fig. 2B, of each pixel 

20 group of the angiographical image are differen- 
tiated in the following manner: 

1) When pixel values of an angiographical 
image extending in the X-direction are differen- 
tiated by the 3 x 3 Sobel filter, with a background 

25 rt 0 n near an upper edge U of the image being set 
as a center region of differential, a pixel value of a 
region R u pf the angiographical image near the 
upper edge U is expressed by 
-1 x "0" + 0 X "0" + 1 x "1" = +1 

30 Namely, the pixel value of the region RU becomes 
a positive { + ) value, as shown in Fig. 2D. 

2) When pixel values are differentiated by 
the 3 x 3 Sobel filter, with an inner region M1 
being set as a center of differential, a pixel value of 

35 the region M1 is represented by 
-1 x "0" + 0 x "1" + 1 x "0" = 0 
Thus, the pixel value of the inner region M1 be- 
comes 0, as shown in Fig. 2D, and the image of 
the inside of the blood vessel is deleted. 

40 3) When pixel values are differentiated by 

the 3 x 3 Sobel filter, with a background "0" near a 
lower edge D of the image being set as a center 
region of differential, a pixel value of a region R 0 
near the lower edge D is represented by 

45 -1 x "1" + 0 x "O" + 1 x "0" a -1 

Namely, the pixel value of the region R 0 has a 
negative (-) value, as shown in Fig. 2D. 
As shown in Fig. 2D, only the regions Ru and R 0 
extending in the X-direction are detected as the 

so upper and lower edges of the blood vessel, and the 
image of the inner region M1 of the blood vessel is 
deleted. If the regions of the image, excluding the 
upper and lower edges and the inner region Ml, 
are differentiated by using the same Sobe! filter, 

55 the pixel values of those regions become ail 0. 

Next, angiographical image data is subjected to X- 
directional differential, as shown in Fig. 2E, by 
using a 3 x 3 Sobel filter shown in Rg. 2F. 
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4) When pixel values of an angiographical 
image extending in the Y-direction are differen- 
tiated by the 3 x 3 Sobel filter, with a background 
"0" near a left edge L of the image being set as a 
center region of differential, a pixel value of a 5 
region R L of the angiographical image near the left 
edge L is expressed by 
-1 x "0" + 0 x "0" + 1 x "1" = +1 
Namely, the pixel value of the region R L becomes 
a positive ( + ) value, as shown in Fig. 2G. ic 

5) When pixel values are differentiated by 
the 3 x 3 Sobel filter, with an inner region M2 
being set as a center of differential, a pixel value of 
the region M2 is represented by 

-1 x "0 M + 0 x "1" + 1 x "0" = 0 15 
Thus, the pixel value of the inner region M2 be- 
comes 0, as shown in Fig. 2G, and the image of 
the inside of the blood vessel is deleted. 

6) When pixel values are differentiated by 
the 3 x 3 Sobel filter, with a background "0" near a 20 
right edge R of the image being set as a center 
region of differential, a pixel value of a region R R 
near the right edge R is represented by 
-1 x "1" + 0 x "0" + 1 x n 0 n = -1 
Namely, the pixel value of the region R R has a 25 
negative (-) value, as shown in Fig. 2G. 

As shown in Fig. 2G, only the regions Rl and 
R R extending in the Y-direction are detected as the 
left and right edges of the blood vessel, and the 
image of the inner region M2 of the blood vessel is 30 
deleted. If the regions of the image, excluding the 
left and right edges and the inner region M2, are 
differentiated by using the same Sobel filter, the 
pixel values of those regions become all 0. Further, 
if the edge image data obtained by the Sobel filter 35 
is expressed by absolute values, an edge image as 
shown in Fig. 2H having positive values can be 
obtained. 

The Sobel filter capable of detecting the edges 
of the angiographical image is applied to an image 40 
of finely branched blood vessel. Only the edges of 
the angiographical image are detected by the 
Sobel filter, and the edge image data is stored in 
the third image memory 32. The summer 34 sums 
the edge image data and the fluoroscopic image 45 
data supplied from the A/D converter 22. Thus, a 
road map image in which only the edge image is 
superposed on the fluoroscopic image can be ob- 
tained, as shown in Fig. 3. 

In the obtained road map image, a blood ves- 50 
sel edge portion 51 is displayed as having a certain 
width, in relation to a blood vessel 50. Thus, the 
location and presence of the blood vessel is easily 
recognizable. In addition, no angiographical image 
is displayed in an inner region 52 of the blood 55 
vessel. Thus, the fluoroscopic image and a catheter 
53, which are present in the inner region 52, can 
be clearly seen. Consequently, the operator can 
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easily operate the catheter, and his work can be 
relaxed. Though the edge image obtained by the 
Sobel filter may become discontinuous, the object 
of the road mapping can be fully achieved. 

The present invention is not limited to the 
above embodiment. For example, in addition to the 
edge detector for detecting the edges of an an- 
giographical image, means for emphasizing the 
edge image obtained by the edge detector may be 
provided, thereby obtaining a more excellent edge 
image. A system including such means is shown in 
Fig. 4. Namely, the system shown in Fig. 4 in- 
cludes a window circuit 40 at the rear stage of the 
third image memory shown in Fig. 1 . 

Fig. 5 shows examples of window characteris- 
tics attained by the window circuit 40. The window 
circuit emphasizes or weakens an edge image of a 
blood vessel which is to be superposed on a 
fluoroscopic image. In the case of a window char- 
acteristic C1 shown in Fig. 5A, an edge image 
region of the blood vessel (i.e., input window IW) is 
converted to an output window OW1 . On the other 
hand, in the case of a window characteristic C2, the 
input window IW is converted to an output window 
OW2. Thus, the edge image of the blood vessel is 
emphasized. In the case of a window characteristic 
C3, since the input window IW is converted to an 
output window OW3, the edge image of the blood 
vessel is weakened. 

In the present embodiment, the edge image is 
emphasized by the window circuit 40, with use of 
the window characteristic C2 shown in Fig. 5B. 

Edge emphasis image data output from the 
window circuit 40 and the fluoroscopic image data 
are summed by the summer 34. Consequently, for 
example, an angiographical image 80 shown in Fig. 
6A is emphasized with respect to only an edge 81 
of the blood vessel. Thus, the edge 81 and, an 
inner region 82 can be seen more clearly. 

Fig. 7 is a flowchart for explaining an image, 
processing method for radiological diagnostics ac- 
cording to the present invention. First, X-ray con- 
ditions (XRC), such as tube voltage and tube cur- 
rent, are set (step S1). In step S2, an X-ray image 
is photographed. In step S3, digital mask image 
data is obtained and stored in a first image mem- 
ory. In step S4, digital contrast image data is 
obtained and stored in a second image memory. In 
step S5, the contrast image data and the mask 
image data are subjected to subtraction, thereby 
producing an angiographical image. In step S6, 
only an edge image in the angiographical image is 
detected. In step S7, the data of the edge image is 
added to the fluoroscopic image data. 

The resulting edge image may be emphasized 
in a subsequent process, in order to make a clear- 
er edge image. This emphasis process illustrated 
in Fig. 8. This process includes a step S9 for 
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emphasizing the edge image after the step S6 for 
detecting the edge in the angiographical image. As 
a result, a clearer image can be obtained, than in 
the method shown in Fig. 7. 

Of course, other various changes and modifica- 
tions may be made to the present invention, within 
the scope of the subject matter of the present 
invention. 

According to the present invention, only a 
blood vessel edge image can be detected by the 
detection means from a subtraction angiographical 
image. Thus, an edge image can be obtained, 
while an image within the blood vessel can be 
deleted. By superposing the edge image and the 
fluoroscopic image on upon each other, an image 
of a catheter, which is present within the blood 
vessel, can be clearly observed. The operator, 
therefore, can operate the catheter, and his work 
load can be reduced. 



Claims 

1 . An image processing system for radiological 
diagnostics, with use of a mask image obtained by 
emitting radiation to a subject before a contrast 
medium is injected in a blood vessel, and a con- 
trast image obtained by emitting radiation to the 
subject after the contrast medium is injected in the 
blood vessel, said system comprising: 

image data output means (22) for converting the 
mask image and the contrast image to mask image 
data and contrast image data, respectively; 
subtraction means (28), connected to said image 
data output means, for subjecting the mask image 
data and the contrast image data to a subtraction 
operation, thus obtaining subtraction image data 
corresponding to the blood vessel; 
edge detection means (30), connected to said sub- 
traction means, for detecting edge image data cor- 
responding to edges of the blood vessel, on the 
basis of the subtraction image data output from the 
subtraction means; and 

summing means (34), connected to the image data 
output means and the edge detection means, for 
summing the fluoroscopic image data and the edge 
image data, thus forming road map image data 
corresponding to a road map image including a 
contour of the blood vessel and the fluoroscopic 
image. 

2. An image processing system for radiological 
diagnostics, with use of a mask image obtained by 
emitting radiation to a subject before a contrast 
medium is injected in a blood vessel, and a con- 
trast image obtained by emitting radiation to the 
subject after the contrast medium is injected in the 
blood vessel, said system comprising: 

image data output means (22) for converting the 



mask image and the contrast image to mask image 
data and contrast image data, respectively; 
fist memory means (24), connected to said image 
data output means, for storing the mask image 
5 data; 

second memory means (26), connected to said 
image data output means, for storing the contrast 
image data; 

subtraction means (28), connected to said first and 
w second memory means, for subjecting the mask 
image data and the contrast image data read out 
from the first and second memory means to a 
subtraction operation, thus obtaining subtraction 
image data corresponding to the blood vessel; 
f5 edge detection means (30), connected to said sub- 
traction means, for detecting edge image data cor- 
responding to edges of the blood vessel, on the 
basts of the subtraction image data output from the 
subtraction means; 
20 emphasizing means (40). connected to the edge 
detection means, for emphasizing the edge image 
data, thus outputting emphasis edge image data; 
and 

summing means (34), connected to the image data 
25 output means and the emphasizing means, for 
summing the fluoroscopic image data and the edge 
image data, thus forming road map image data 
corresponding to a road map image including a 
contour of the blood vessel and the fluoroscopic 
30 image. 

3. The system according to claim 1 or 2, 
characterized in that said subtraction image data 
consists of a plurality of pixel groups, and said 
detection means (30) comprises means for subject- 

35 ing the subtraction image data to a digital differen- 
tial arithmetic operation in units of a pixel group. 

4. The system according to claim 3, char- 
acterized in that each of said pixel group has at 
least one pixel. 

40 5. The system according to any of claims 1 to 
4, characterized in that said detection means (30) 
comprises a Sobel filter. 

6. The system according to claim 5, char- 
acterized in that said Sobel filter is constituted by 

45 3x3 templates, and subjects pixel values of the 
subtraction image data to Y-directional and X-direc- 
tional differentials in units of a pixel group. 

7. An image processing method for radiological 
diagnostics, with use of a mask image obtained by 

so emitting radiation to a subject before a contrast 
medium is injected in a blood vessel, and a con- 
trast image obtained by emitting radiation to the 
subject after the contrast medium is injected in the 
blood vessel, said method comprising: 

55 a first step (S2) of converting the mask image and 
the contrast image to mask image data and con- 
trast image data, respectively; 
a second step (S5) of subjecting the mask image 
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data and the contrast image data to a subtraction 

operation, thus obtaining subtraction image data 

corresponding to the blood vessel; 

a third step (S6) of detecting edge image data 

corresponding to edges of the blood vessel, on the 5 

basis of the subtraction image data; and 

a fourth step (S7) of summing the fluoroscopic 

image data and the edge image data, thus forming 

road map image data corresponding to a road map 

image including a contour of the blood vessel and w 

the fluroscopic image. 

8. The method according to claim 7, char- 
acterized in that said subtraction image data con- 
sists of a plurality of pixel groups, and the detec- 
tion in said third step (S6) is performed by subject- 15 
ing the subtraction image data to a digital differen- 
tial arithmetic operation in units of a pixel group. 

9. The method according to claim 8, char- 
acterized in that each of said pixel group has at 
least one pixel. 20 

10. The method according to any of claims 7 to 
9, characterized in that the detection in said third 
step (S6) is performed by using a Sobel filter. 

11. The method according to claim 10, char- 
acterized in that said Sobel filter is constituted by 25 
3x3 templates, and subjects pixel values of the 
subtraction image data to Y-directional and X-direc- 
tional differentials in units of a pixel group. 
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